The influences ofmultiple endocrine neoplasia type 1 (MEN 1), hypergastrinaemia, age, and sex on gastric endocrine cell densities were studied in 48 patients with the ZollingerEllison syndrome of either the sporadic type (n=31) or associated with MEN 1 (n= 17). The mean fundic argyrophil cell density was higher in women (p<005). It showed no appreciable difference between young and old women but it declined with age in men. The mean argyrophil cell density, when adjusted for sex, was higher (+48.5%, p=006) in patients with ZollingerEllison syndrome associated with MEN 1 than in those with sporadic type disease. This measurement was not significantly different between the two groups of patients when antisecretory treatments were considered. In patients with sporadic type disease, fundic argyrophil cells showed a normal pattern (16%) or diffuse (71%) or linear (13%) hyperplasia. In patients with MEN 1 diffuse and linear hyperplasia were of the same order (53% and 47%). Furthermore, fundic argyrophil endocrine tumours developed in five of 17 -that is, 29.5% of patients with associated MEN 1 while none was seen in patients with sporadic type disease. These tumours showed an exclusive or prominent enterochromaffin like cell population. Antral gastrin and somatostatin cell densities and fasting serum gastrin concentrations were similar in the two groups of patients with Zollinger-Ellison syndrome. Whatever the underlying mechanism for carcinoidosis, the risk of developing fundic enterochromaffin like cell tumours in Zollinger-Ellison syndrome patients who present with MEN 1 is probably higher than was initially estimated and suggests that regular follow up of these patients is necessary.
Proliferation of fundic argyrophil endocrine cells, mainly enterochromaffin like (ECL) cells, is mostly under the control of gastrin in animals and in man. Indeed, lifelong hypergastrinaemia, induced by long term administration of inhibitors of gastric acid secretion or partial fundectomy as well as exogenous gastrin administration, have been associated with pronounced hyperplasia ofgastric argyrophil cells or development of ECL cell carcinoids in rats.' 8 In patients with the Zollinger-Ellison syndrome, who have long standing hypergastrinaemia originating from the tumour, proliferation of fundic argyrophil cells, mainly of the ECL type, has also been observed.9'-2 In these patients, we and others have reported scattered cases of fundic argyrophil carcinoids."2- '4 Factors other than hypergastrinaemia may influence gastric endocrine cell populations, these include age in man" and female sex, which, in the rat, seems to promote ECL cell proliferation and carcinoid development.2 Especially, in man with the Zollinger-Ellison syndrome, fundic argyrophil endrocrine tumours have been shown to be associated with multiple endocrine neoplasia type 1 (MEN 1) syndrome. '2-4 This study in a large population of patients with Zollinger-Ellison syndrome aimed to search for a differential pattern of gastric endocrine cells between patients with sporadic type ZollingerEllison syndrome and those with the syndrome and MEN 1, and to establish whether there is a real predominance of ECL cell tumours in the second group. The influences of age and sex were also analysed. Our histological observations enable us to confirm the strong influence of the above mentioned factors on fundic argyrophil cells and particularly that of MEN )olypoidal Counts were always performed by the same opsied. In two independent observers. Nucleated endo-(mean, 5) crine cells were counted in adjacent but none on well overlapping areas, along the entire length of well om dental oriented mucosal sections using a calibrated )ylorus) as ocular grid, 240 ,um wide, at magnification fixed in x400. In practice, the mean (SEM) number of inely pro-counts made per patient was 32 (2) for argyrophil ;sues were cells and 48 (3) for gastrin and somatostatin :nstead of cells. The cell count represented the number of nens were endocrine cell nuclei seen in a column of mucosa untreated extending through the muscularis mucosa to the i finally to surface. This cell colunm underlies a unit area of specimens mucosal surface, the dimensions ofwhich corresn oxyntic pond to the thickness of the section and to the ine cells width of the ocular grid -that is, 960 Fig 1) .
No change was noted between the group of Influence ofantisecretory drugs Further analysis according to the treatment administered indicated that the mean fundic argyrophil cell densities were always higher in MEN 1 than in sporadic type Zollinger-Ellison syndrome patients, whatever the treatment, but the difference was never significant (Fig 1) .
Influence ofsex and age For all patients with Zollinger-Ellison syndrome and independently of the groups to which they belonged, the mean fundic argyrophil cell density was significantly higher in women than in men, p<0 05 (Table III) . Analysis of this parameter in terms of age showed that argyrophil cell densities were roughly stable in young and old women while they declined in old men (Table  III) argyrophil carcinoids associated with linear hyperplasia. The latter developed within two of six women and three of 11 men -that is 29.5% of the MEN 1 patients. Characteristics of patients with carcinoids are indicated in Table IV . All these patients exhibited biological stigmata of primary hyperparathyroidism. Progression of the gastrinoma was found in only three ofthe five patients.
Macroscopically, upper gastrointestinal endoscopy showed sessile polypoid formations, covered with normal or erythematous mucosa, sometimes eroded on the surface and difficult to visualise because ofenlarged gastric folds. At the time of first detection, they were usually located in the transitional zone between the corpus and antrum. When they developed, they were distributed throughout the oxyntic mucosa. Their tTotal gastrectomy 3 months later; about 100 visible polyps.' tTotal gastrectomy 4 years later (serum gastrin concentration reaching 13 883 pg/ml). Abnormal fundic mucosa almost quite invaded by carcinoid tumours. §Discovered fortuitously on the gastrectomy specimen (unsatisfactory observance of medical treatment in an African patient). ¶One fundic polyp was removed at the end of anti-H2 treatment (serum gastrin: 1063 pg/ml) but the diagnosis of carcinoid was not definitely proved at that time. **One year later: 3-4 polyps noted on the greater curvature in the antro-fundic transitional zone (serum gastrin: 500 pg/ml). diameter varied from 0.5-1 3 mm (cases no 3 and 5), 5-8 mm (case no 4), to several cm (3-4 cm on the gastrectomy specimen, case no 2). In all patients tumours were intramucosal, infiltrating the muscularis mucosa (n= 5) and the submucosa (n=4). They were stained with the Grimelius silver method, reacted rather weakly with neuron specific enolase antibodies, and in general strongly with chromogranin A antibodies, while they did not express argentaffinity or immunoreactivity for gastrin, somatostatin, enteroglucagon, human pancreatic polypeptide, and peptide YY. Electron microscopy provided a conclusive diagnosis of ECL cell tumours in two cases. A mixed population of ECL cells and cells resembling P cells by the granule size was observed in patient no 5 while very heterogeneous cellular proliferation with a prominent ECL cell component was found in a fourth case (case no 1). In case no 3, microcarcinoids were discovered by chance on gastrectomy specimens, thus electron microscopy was not performed and cellular type(s) could not be determined. Tumoural ECL cells were either typical, containing vesicular electron dense granules or atypical with non-vesicular granules displaying a coarsely granular structure. Both aspects were seen in case no 2. The mean diameter of ECL cell granules was 208 (16) nm (case no 4), 220 (10) nm (case no 5), and 246 (17) nm (case no 2) (Fig 2A  and B) . The ultrastructural aspect of case no 1 has already been described.'3
Discussion
The present results provide new data on the influence that sex and age may have on fundic argyrophil endocrine cell populations in patients with Zollinger-Ellison syndrome and emphasise the role that MEN 1 plays in the ECL cell carcinoidosis development.
Our work indicates that fundic argyrophil cell densities were significantly higher in women than in men. A difference in these cell numbers related to sex has already been pointed out in rats given omeprazole.2 Furthermore, the percentage of animals who developed tumours was much higher in females than in males.2 It has also been shown recently that, in patients with untreated duodenal ulcer, argyrophil cells were significantly more numerous in women than in men.20 However, the influence that sexual hormones per se may have on fundic argyrophil cell proliferation is unknown. We also confirm in our patients the previous observations made in normal subjects by Green 
